Direct stimulation of urokinase, plasmin, and collagenase by meperidine: a possible mechanism for the ability of meperidine to enhance cervical effacement and dilation.
Current hypotheses suggest that the degradation of cervical collagen and elastin leads to cervical effacement and dilation during labor. The collagenolytic activity is thought to be initiated through the conversion of latent (pro)collagenase to active collagenase by the plasmin formed from plasminogen or by other proteases similarly formed from their inactive zymogens. We presently demonstrate that meperidine stimulates the activity of several enzymes in the proteolytic cascade leading toward proteolysis of connective tissue proteins. Meperidine in its therapeutic concentration range produces a 26% stimulation of urokinase activity on substrate S-2444, a 39% stimulation of plasmin activity on substrate S-2551, and a 33% stimulation of collagenase activity on 14C-labeled globin substrate. These direct effects on the enzyme activities are noted in vitro with the purified enzymes and were confirmed with several small molecular weight chromogenic substrates and with 14C-globin protein substrate. Oxytocin at levels found during active labor fails to stimulate the in vitro activity of purified urokinase, plasmin, collagenase, trypsin, or tissue-type plasminogen activator. The effect of meperidine on the proteolytic enzymes suggests that its ability to promote cervical effacement and distention during labor may be at least partially due to a meperidine-induced stimulation of cervical proteases.